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(57) [Oft] 

C : 0.1—0.6%, Si : 0.05—1.5%. Mn : 0. 

4— 2.0%, S : 0.002—0.2%. Ti : 0.04—1.0%. Al : 0. 

005— 0.05%. N : 0.008%iilT. Cr : 0—2.0%. V : 0— 
0.3%. Nb: 0—0.05%. Mo: 0—0.5%. Cu : 0—1.0%. 
Ni : 0—2.0%. B : 0—0.02%, Nd : 0—0.1%. Pb : 0— 
0.50%. Ca : 0—0.01%. Se : 0—0.5%. Te : 0—0.05 
%. Bi : 0—0.4%, T1/SS2. 83U±Fe^Ti»*^ffl 
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[lt*IBl ] SM%T, C : 0 . 1 — 0 . 6%, S i : 
0. 05 — 1. 5%. Mn: 0. 4 — 2. 0%. S: 
0.0 0 2 — 0. 2%. Ti:0.04 — 1.0%, A 
1:0.005 — 0. 05%, N : 0 . 0 0 8%JilT, 
Cr: 0-2. 0%, V : 0 — 0. 3%, Nb : 0 — 
0. 05%, Mo : 0 — 0. 5%, Cu : 0—1. 0 
%, Ni :0 — 2. 0%, B : 0 — 0 . 02%, Nd: 
0 — 0. 1%, Pb : 0 — 0. 50%, Ca:0 — 0. 
01%, Se : 0—0. 5%, Te : 0 — 0. 05%, 10 
Bi : 0—0. 4%, TIBCDiCT*^^^ f n 

x, mmizF eRvopiqm*mw<7>®.!&T'fo-oT . mm 

0 5 0%lxb^/t^f^-+M hX\ Ho, \B*—*t1- 

f n 1 =Ti (%) /S (%) CD 

[00 0 1 ] 

[0 0 0 2] 

IWkco&ffil flat, iftTSMM-IttA'^yx 

makis^ ztfmmmt-t s t ft o -c , otmpxo 3 
xhmt^c. fit". fljH!ttin:t««teu ®=? 

[0 0 0 3] iCPb, Te , B i , C aSVS^rt'CO 

JHM£ lOft b *T S *W=l(iEcO'Rffl7C*£i8Jil LTtJM'JUu 
ffl^^^tttffi^*»jDLfctf»tO*^(=li, Hff 40 

[0004] Z'j Lfc^OT, Xfaa><7>^HHjnX&fc: 

fljHijjnx lt *^ mjxtm L%m z m-rms t lx , 

Miff, #l§¥2 - 1 1 1 8 4 2^fgtWIH^6 - 2 
7 9 8 4 9-f-2r$6tX SH^CSrlWaJ: LT#£$i2\ 

^amigsg snt^s. 50 
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[0 00 5] L#X, !(t^f2-l 1 184 2-9^81= 
B^gsSnLBM-fLft (BN) 

£-£X/CV>£. — ^T, #ffl¥6 - 2 7 9 84 9^fgt 

lamo^sti, a 1 gsjni: t u^ffl+o 

T*4**, ^BS»fc5^IxJi«0||#S-ftffi*4 L*8 
[0006] — XIE0Oiira1SDXS.MiAil.MMt 

bpf 6-212347 

■oTTicsiffajs-er-B raHR«^5ME*irr*«sia«aa 
^lamo^raigst^i, as^a^t lt^nut i 

* t coimxhh N/T i t- 0 . 1 S5t LT 

S^ViJ*^-^!,., SM%T, 0. 0 1—0. 

2 0%OT i ^-^tf|i(7)N#^ra&N/TiT"0. 1* 
WkS^Lfc^TOi, HOT i Nj&J^itJFM^^L 

[0007]iti(vol. 57 (1971^) S4 
84 ) fcli, BfflMOEttfim^T i Sr^jD^-^H'M'M 
tmt.&i%-&<D$>&Zktim&£tlX^&„ L*X, T 
i O^-MOi^JPiiT i N&&mi,z£j&£ti& ;tifc-. 

^fct^fentV^. Mi<f, C:0. 4 5%, S 
i : 0. 2 9%, Mn : 0. 7 8%, P : 0 . 0 17 
%, S : 0. 04 1%, A 1 : 0. 0 0 6%, N : 0. 
0 087%, Ti : 0. 228%, O:0. 0 0 4%$. 
t/C a : 0 . 0 0 1 %^^&mX'iiffl-r>X K 'J;l^f 

[0008] 

[ f6HH!&*jiHfc l J; 3 1 -r § mm ] *HBjtt , ±igs«te 

»**Sfifct<0*e, ii^0^iBXi:MAti.MMLO 
[0009] 

[00 10] t^M, rff %t\ C : 0 . 1—0. 
6%, Si : 0. 05 — 1. 5%,Mn:0. 4 — 2. 
0%, S : 0. 002 — 0. 2%, Ti : 0. 04 — 
1. 0%, Al : 0. 005 — 0. 0 5%, N : 0. 0 
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0 8%OT, Cr : 0 — 2. 0%, V: 0 — 0. 3%, 
Nb : 0—0. 05%. Mo : 0 — 0. 5%, Cu : 0 
— 1. 0%. Ni : 0 — 2. 0%. B : 0 — 0. 02 
%, Nd : 0 — 0. 1%, Pb : 0 — 0. 50%. C 

a : 0— 0. 01%, Se : 0 — 0. 5%, Te : 0 — 
0. 0 5%. Bi : 0 — 0. 4%, TtEO^T'il^ixS 
f n 1 j&*2ja± ( f n 1 S2 ) , 3SWI4F eftt^fiB 

^M$a«&£T'£> -5 t , ®M<r> 5 o %VA±tf-?)Vf 

4 hX\ 1-9. IB^-X-f-^-f hfij&JJ I SfiK#-^5 

jsLt-csbft i t *wkt^hmmzmuzmm.mm 10 

[0011] fnl=Ti (%)/S(%) 

/l^f>-+M l-j HTtfc^t r^IL7^f 20 

[0 0 13] 

■mil, % ^mkjjtxJsm l Ltzm&x* l mmmwm 

tfBtfciS*, ( a ) - ( g ) o*BH£*ULL 

Jt. 30 
[0014] (a) StWS'5yxlrfIUI(:Ti 

[0015] ( b ) «WH~_tlBLJtT i <^M2f$J#«fe 

[0016] ( c ) m^eos-^Atfim t*§£-teti. t 

1 <0««SflS»(4M nSi: 1 ) %«Jtte£«»S£W 

<r*L(i. T i<Dmi1kW?>WU&WMnSV>Ztl£ 

ffl#*A£ < 3r£ .I i: . 40 

[0017] ( d ) wfflmz±&LtiT i cvmwjtm 

Sj fc»*U t-Xft^f HWfflA«it^$J-C 

[0018] ( e ) t i wRttMemmmijmb t° 

±trT 4£Bj6** 4 . 3r*3 , fflU^ 5 0 %liLh*>'v;^T- 

yiM hT»4mt«Bf^)*&. tfrfe®^fs^2^± 50 
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[0019] ( f ) t i comfcWfoivjto&iitftfmz 
•e-*!t«)tfi, N*ti^ffi< sm-t * - 1 

■S. . £tUi, N^tl^^tT i N t LX T i ^HJe 
§ tiX L 4 ^ , T i <^gM<04y&* WJ £ ixT L 4 

[0020] ( g ) Na§rS$iJ L^iHtjBiES^T i £ 
t=|ftLh§-*4£i::i&*TSS. £*tfi* JRBBmiKtKtS 

MmizxmmTfr&'t&T 1 mmAtmzx -ox*-x 
x-m hnn^tfnuzti&tzwzfmMJLmzwM 
^mmmhK, mmtw^Mm^wmxhtut, mxtt 

x\ zcvmmco'&mikizx -?xmMtr& z t t*o'< 

i>COX'fo&, Srfc. lulE®^fl^2. 5VJ.±<7)Wr&<,Z 
i4M n S 36*HH?Hi)lc-r SfckiCTiiKkti-jtT 
i CO^Bgfi^'tMJPL. ic7)T i Ct^-Xft'f hffi 

h*~7^-^A y®.h~mwmzts:h(nx\ xie^psc 

mm\,za\\X\i., MIECD^fI^2. SJjJLfc'CSbfUfffi 

[0021 ] *SKBti±ffi<ofttfi.fcd6^^T*«S*i3t 

[0022] OT. *W!B<0«WHco^T»t<»HB 
^rfe. J^^**<50 r%j |i r M%J ^^-f- 

[0023] (a) mvmm-mk 

C : 0. 1—0. 6% 

c(i. aw*««-r4wfe:«*fips^aifT*-6. set. t 

i fclS-^LTTiCfcLTDftflU ffffiSSMHti-aTa 

Sfc»t=Ctt0. l%J2U:«0£***ifcBi:-$-&. L* 1 
L, 0. 6%^®xT-&Wt-^tlttt<7)ffiT&ffl< 0 L 
titf-iX. CWMI^O. 1 — 0. 6%tLtz. 
[0 0 24 ] S i : 0 . 0 5 — 1 . 5% 

&«-f--g>f^ffli>w-r-s. 0 LstpL-e^^rfi^o. 05% 
5K)rci4«airts«t€ l<,-*. 1. 5%^mtht 

SOT, ^-cO-^-Wi^O. 05—1. 5%bLtl. 
[0025] Mn : 0. 4 — 2. 0% 
Mn(i, Mc r MAtiVt*'Xt>b& 1 1 ittzwm&iklzj: -o 

*fi**0. 4%*iiT-4iHffM^m^#^ti-r. 2. 0 
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% zmt h t z <7)%}$kfmm-? h mrc* < , ts l hm 

MnO^tiSrO. 4 — 2. 0%bLtl<, 
[00 26] S : 0. 002 — 0. 2% 
SJ2 S CbbhizTi fctS^LTTi<0JBKfl3ft*J»K 

#0. o 0 2%*iSf{±FJrM<7)«!)^=r#^n.^u 0 - 
0. 2%£jH;i£fcMnS#^J££j^&CDT'T 

i manmz x h wwttifii-UBtffeeflST l t l * a . l, 

tl&iX. SWMf^O. 0 0 2 — 0. 2%tLt. 10 
[0 0 2 7] T i : 0. 04 — 1 . 0% 

t i (i*^Hjtfe i iTwe&Tmx'fo ot« c s t 

A-ft* l '|5fejh-C# S o L*>L. -?-^**^'0. 0 4%* 

mxumm^^tm^ti^\ -a. 1. o%^^^ 
ftu^xi tfmztiifr k> & , ^is^^^ffl^t l Tin 

0. 0 4-1. 0%bLtz, =5ri3, ftif^rlftH'JttfcWtt 
fr^L,T»*fcftttt, TiOMi^O. 0 6- 
0. 8%htl,;t*WiLU„ 
A 1 : 0. 0 0 5-0 .0 5% 

WfiW-fcfcftKJi 0.00 5 %J2Lh<o*1T**ififS ft 
L**U 0. 0 5%5r@£-r^$-^Tt>^coS!jS 
tfteft Lnxh #«tr (i> 0 Tft 4 . L £ 0*o T . A l 
<7>^rM£0. 0 0 5 — 0. 0 5%fcL7t, 
[0028] N: 0. 00 8%OT 30 

*^ v vt a n co^s s ffi < & £ t &w*> 

TIIT'^I.. -f-%**>, NiiTi bomffiJj&J;^ 
tzMz^mzT i ife^UT i N££j£U Ti£H 

fcT i O^M-fL»^«»'J1t(tI-h^S^3E^fc^ff-C#^ 

5. N^***0. 0 0 8%iJJ.TT', fl/?ffiSi<7>5$®T 
mati& f n l W2£J±c?>ifr&l l zm ; iLt:T i MfSlfcft 

[0 0 2 9] C r : 0 — 2. 0% 

£mtb&tti> izmmmuz x-^x mm$m £ n ± § * 

tWkWht. i3U«S:IK{:#l,{:l±. c Hi: 
0. 0 3«J3Lii«*irjltT*itJ6*ff4U^ U*» 
U J 5-<?D#W*3&*2. 0%^j@x.-g»tBulB^** s iaW 

iot&S. ZcDtztb^ Cr«MI5:0-2. 0%t 
Lfc. 50 
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[0 0 30] V : 0 — 0. 3% 

0. 0 5%K±cO^Sh-rSi U*. 

Ls 0. 3 %£«£&£ WffiftaWvfc-r 

Vco#^r*$r0 — 0. 3%fcL-5t, 
[ 0 0 3 1 ] Nb : 0-0 .0 5% 
Nb«jfitaL=Sr<Tt>lfcv^ jfiftrttur. M&Stt 

B&ih-r&t t t>t=, mvmsL. mzmmmtuntz 

NbliO. 0 0 5%Jil±tfO#«t-r§>lt>Cii#^L 

v\ La»u -e^*M^'o. o 5%Srtsi.stiirieo 

tM0-0. 0 5%tL:to 
[ 0 0 3 2 ] Mo : 0-0 . 5% 

* J t. ^co^M^'O. 5%^®x.-g.i:i«Ji)** i teft 

■t*«(rc^r< - tt 1 6®< * o rarrwtt36 t (rFts 

ioH^U 3Xbt»^'L45. dc03tft. Mo 
<?0^*^0 — 0. 5%i:L3t. 
[0033] Cu : 0 — 1 . 0% 

z b % < mem®. ^ . mzwmmzmib & as 

JM* 1 . 0 % SriMx h k mma-T.1t&&{£t hc\b iziu 

a x , wajftswft*:^: l x mM^mmmm Ltz^om^ 

Lft^T, Cu«MiS:0-l. 0%fc Lit. 
[0034] N i : 0 — 2 . 0% 

(i. n i to-ir#fi(± 0.02 %£A±k-t& z t L 

tfffifct&COX'ziXhtimts. ZCDtzfo. Ni<7)#fi 
SrO — 2. 0%i;LJto 
[0035] B : 0 — 0. 02% 

»*5Hlt#Sfc:(i. Bco^WitiO . 0 0 0 3%J^Lh 
b-t&ZbmitL^K LfrL. ZOfrgM&O. 0 2 

%S:@i.s b ffirE^sa^eftiLfc o , aio-cwfewa 

TL/lOtl.. zcntztb, B^^rs^-o— 0. 0 2% 
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k Ufc. 

[0 0 3 6] Nd : 0 — 0. 1% 

NdtiSsflpL^T^Ji^o ^Jp-r^Kf. Nd 2 S 3 iL 

H£*-f s . Kt=, n d 2 s 3 *wi0cojt«gw«?s«T-« 

ffltefl-ft LT£f£-T £ it^tt^T^T. MnS *Wffl 

tfVMtt. L , M^ifflftK ■ SfflBUMrf- S «DS t> * 6 . 15 10 
IB»S&ft*?l^tWSfc:{i> N dfcio . 00 5%PXt(n 

0. l%^@i.^i:Nd2S3g#c#ffl^;-ft.LTffl^Ti5 

o. Nd-ir#M«if^ ti^±Pfi«i 

0. 0 8%T*S. 
[00 37] Pb : 0 — 0. 50% 

— & t aft & ^ h . i cosds & mmizn stu 
pbtio. o 5%a±?>&tim.b-t&z kt^ut u-»„ 20 

SkgOffiTS: sgfc:, Pb<^MSsflPJ±fftlMflPl 

Him LfzMtt&mmizmtftktT Lt 0 . 

T, Pb<7)##M£0 — 0. 5 0%tL^„ 
[00 38] C a : 0 — 0 .01% 

c aimtat^< xt>&\.\ aamuf. »*W'Jtt£ 30 

CaliO. 0 0 1 mhO****:"*-* d t tfttt t 

v\ l^u -ew^ft-m^'o . 0 \%^m.x.hkmwr> 

Wm&fflfcth lit- D*\ f ->T ffi^itft Sr^fRLT 

0 — 0 . 0 l%t Lfc. 
[00 39] S e : 0 — 0. 5% 

tfi, SeliO. 1 %J^JLh<7)#fi" M k~$hZk *W 4 L 40 

»5SJS^ffiT^§5t-To Ufci&^T, S e^#^TM SrO 
-0. 5%fct3to 
[0040] Te : 0 — 0. 0 5% 

UTeliO. 0 0 5%J2U:eo*#Mfc't«£4:a t *f* 
L**U -e<?3#fl-M^0. 0 5%%M.Z-hkmii 
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fztf~>X^ TecD-^frS^O — 0 . 0 5%tLfc ( 
[0 04 1 ] B i : 0 — 0. 4% 

tti, BifiO. 0 5 %]ilJiW#^t-rs <T t 

Sa«fcK<o{£Tt*fc"f-. set, WBmi&i&ifcfrh 

[0042] f n 1 : 2Jilh 

N#^M* i- 0. 0 0 8%iitTT\ mj&CD®3ZX'm£tiZ> 
f n 1 ii2«± ( f n 1 S 2 ) cO^tT i ^iStt^ 
ttB'Jtt(*J±S&ai: bfy^y^»S* R^fCWfiit-S - fc 
jfiSt'S*. It:, 0)^O«36»2£Lh.*CSMUf, ffl^<?)5 
0%liLh^'v iV^rV^rA hX-fo&MMfflmz&^X . ffi 

[0043] f n 1 2*iS ( f n 1< 2 ) 
M n S J; 9 fc«IBHc4MBKfejatf4 T i K^tUi: tffi!3? 

nhtvrmmtmx^LxLt^ . z<?>tz#>. mxtim. 
[ o o 4 4 ] tcti, mzj&<.tz£ o tzm&sttnmi 1 

2 . 5JiLh<7)%^lC{iM n SsWiBfH^* fc t <>(CT 
ii(:i:fe4oTT i CcO^flitM^fiJpL, COTiC 
i>j-—X'ri-4 ymmX'<7)^>->7'%%.Z:^~th<r>X 

mmmumm. w ^x&MAtiwm*-mmfflikt& . 
mmmz^m, mid®^«fi^"2. s^ttr&jitfs 

<7)T", f nlS2. 5i:^-£>Ii:^4f4L^ 0 icOfn 

1 . 0 %-C S*i 0 . 0 0 2 %C0J*^-<7)ffi«0 5 0 0 Xfc ^ 
Xi>&\\ 

[0045]^, PiiSW^^Ufiltt^iL 
<£ik$'&&<7)X\ ^WMm^co^HWiMkLXcoP 
ii , »«©'ffiiif*^>^, 40. 05 %JilT t -th Z k ifi 

[0046] ( B ) ifWcOfflSi 
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[ 0 0 4 7 ] ±ie r|l©M« j <7)A*«=5r»3i*ffifc L 
Tfi#IJi.«£ , »t£ 1 0 5 0 — 1 30 O'CCjDiLt* 1 
£> 1 . 5 jaLh^tRJBJtTtRIBI*®* if OSMSJDX £ 
9 0 O'CJjUKOiaK'Cttitf 6 OXVrJHiTF 

*H^3tirc;Jwar< 1 1> 3 o o ■citato* 4 v^iiStte 

ifcwc\ 8 0 0*C-9 5 0°C^S«*^Jn» LT 2 
0—15 0$^Lfc&T& J $^h:n}&mfa&Ri^ 

tma^u miz, 4 o o— 7 0 oroiiaJStesms&L 

T 2 0 - 1 5 0 LT# 3 £> 2 °C/^-tJLh<7)^ai3^K 

[0 048] ±ISc7) rjjgjfitj ti±Ao 

[0049] MIS ( A ) <^NBmi±!R0tt'&mt 

tmsuwr, mAtvttiimmcomm < 5 o%m±#v 

A-f-^lM ht'. fio, [B^-Xt^-T M&j&U I 
JS#^- 5 J3Lh-C» S »f8 ) 4. ix S i 3 te* $ ttiz 

[0050]^, mzm^tzl: 3 1 r |0;t-Xx^4" 
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1 0 

»wc«r* LT^gswwrcfKSM-* - 1 t ± r . tu 

■So 

[00 5 1 ] flfwadlltttaffiSrSME-Wtt^^^y^* 
10 h^SML^^(t/tfflli, t-Xft^ bt7i50 

<z> 2 6«S7jh.fc*^« 7i?n mm l £ s 
-ttm h mm r as*-^ft^f h) 

[0052] *m&z\mmm.mmmm<omm?t^ 
htt^z. t i jBttfHfe&n l x . ^(nikkmm. ( m 

*<7)T i KSSflSftCt5(tS«t*vvg) *>'l O/xmfilT 

£:#f# 
[00 53] 
[HSfcffl] 

(IQ&ffl 1 ) « 1 — 4 t^^fr¥fflj£<73iH£ 15 0kg 

Mmmwpzm^xmwLK* $r*j, TiWMme&ja 

im<fzibl l z, S i RT/A 1 T*^frJ«L«^7cS£ 

m&nLTts^tT i zmutx, t i mm$m*r4x 
trnftrnzwrnth*. ate tat. 

[0 0 54] #11, ^2tCi3ft-S«!l~ 2 4{±*%HJM 
30 tfOSM. *3 N ^4(C*3tt§i!2 5— 4 8t±J&fr<7)Vv$*jX 

[0055] 
[IS1 ] 
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0. 39 


1.13 
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0. 070 
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